Outcomes research examines the end results of medical interventions, taking into account patients' experiences, preferences, and values. The purpose of assessing outcomes is to provide evidence on which to base clinical decisions. The assessment of outcomes in aesthetic surgery is especially pertinent because patient satisfaction is the predominant factor in determining success. In cosmetic surgery, various scales have been used to assess outcomes. Unfortunately, none of these methods has achieved widespread use. The adoption of broadly accepted, relevant scales to measure outcomes would be advantageous, because this would allow the comparison of techniques, quantification of positive effects, and identification of patients unlikely to benefit from surgery. The purpose of this study was to critically review the present literature to identify the appropriate instruments to assess outcomes in aesthetic surgery. After a comprehensive review of aesthetic surgery outcome instruments, the authors identified body-image and quality-of-life measures to be of the greatest value in determining aesthetic surgery outcomes. These conclusions were based on a critical evaluation of the feasibility, validity, reliability, and sensitivity to change of these measures. The Multidimensional Body-States Relations Questionnaire (MBSRQ), a psychological assessment of body image, was selected as a potential candidate for further study. Two additional body-image assessment instruments, the Facial Appearance Sorting Test (FAST) and the Breast Chest Ratings Scale (BCRS), may be useful in the assessment of rhinoplasty and breast surgery, respectively. The Derriford Scale (DAS59), an instrument that assesses appearance-related quality of life, was also selected. In addition, the authors recommend the use of a generic, utility-based quality-oflife instrument, such as the Health Utilities Index (HUI) or the EuroQol (EQ-5D). (Plast. Reconstr. Surg. 111: 469, 2003.) In the United States alone, 1.3 million cosmetic surgery procedures were performed in the year 2000, representing a 198 percent increase from 1992. 1 Despite representing one of the fastest-growing fields of plastic surgery, the effects of aesthetic surgery on patients are still not well understood.
Outcomes research studies the effects of medical interventions, taking into account patients' experiences, preferences, and values. 2 The purpose of assessing outcomes is to provide evidence on which to base clinical decisions. The assessment of outcomes in aesthetic surgery is especially pertinent because patient satisfaction is the predominant factor in determining success.
In cosmetic surgery, various instruments have been used to assess outcomes. Unfortunately, none of these methods has achieved widespread use. The standardization of outcome assessment in aesthetic surgery would be extremely advantageous. Previous comparisons between aesthetic surgical procedures have relied largely on subjective comparisons of selected photographic images, which are considered unreliable. Commonly adopted outcome measurement scales could form the basis on which to compare surgical results. The effects of aesthetic interventions on patients could be ascertained and quantified. In addition, it may be possible to identify patients unlikely to benefit from surgery.
However, assessing aesthetic surgery outcomes has been difficult. The nature of aesthetic surgery, the creation of beauty, is subjective and eludes clear definition. For example, neoclassical Greek canons attempted to standardize measurements of facial beauty. Contemporary comparisons with these measurements have not shown a correlation to present ideals. 3 Farkas and Kolar 4 attempted to compare faces of various degrees of attractiveness but could not find significant anthropometric measurements to account for their differences.
Traditional assessments of surgical success have examined mortality, morbidity, and physiologic function. Unfortunately, these concepts are not applicable to aesthetic surgery. Although morbidity may be an important factor in determining the overall safety of surgery, [5] [6] [7] its usefulness is limited when attempting to assess meaningful aesthetic outcomes.
Despite these difficulties, many previous assessments of the various dimensions of aesthetic surgery outcomes have been made. Some authors have attempted to directly measure the effects of aesthetic surgery through anthropometric assessments. 8 -10 Subjective assessments of outcome by patients and surgeons have been made. [11] [12] [13] [14] Quality-of-life outcomes have been measured in aesthetic surgery populations. [15] [16] [17] [18] In addition, previous studies have used psychological assessments of psychiatric disorders, self-esteem, and body image. 19 -22 Given the multitude of methods that have been used to assess aesthetic surgery outcomes, we sought to conduct a comprehensive and critical review of the literature. The psychological assessment of aesthetic surgery patients has been reviewed previously. [23] [24] [25] [26] However, the specific purpose of this review was to identify outcome scales for a systematic evaluation of their validities and reliabilities. Through this evaluation, we hope to establish the optimal instruments to assess aesthetic surgery outcomes.
MATERIALS AND METHODS
An OVID software literature search (Ovid Technologies, New York, N.Y.) was conducted using the terms cosmetic surgery and aesthetic surgery as text words (which includes title words, abstract words, and subject headings). Terms were combined by use of the Boolean operation "OR." Limits were placed on the search, identifying citations concerning human subjects and written in the English language. We used the MEDLINE database be- Cochrane database of systematic reviews was also used, but this did not yield any publications. Additional studies were collected from the references cited in these articles.
The terms measure and instrument are used interchangeably in this study to denote any tools used to capture information on patient outcome. A scale is defined as a tool that assigns a numerical score to reflect a health state. Scaling refers to the process used to assign numerical weights to responses of a questionnaire to give an overall score to reflect the health state in question. 27, 28 All studies were examined for the presence of outcomes instruments. If no instruments were used in the study, the study was excluded from further evaluation. In many instances, a full evaluation of an instrument required the original references detailing the development of the scale. If no publications detailing the characteristics of the scale could be found, it was excluded from this review. When necessary, the originator of the instrument was contacted to obtain a copy for evaluation. From this literature search, 61 relevant studies and reviews were identified.
The resulting articles were reviewed, and the measurement scales found were evaluated, where applicable, for validity, reliability, and sensitivity to change. 29, 30 The authors used the following questions in a systematic manner, similar to that of McDowell and Newell, 31 to evaluate the usefulness of outcome instruments: (1) How feasible is the scale to administer? (2) Does the scale demonstrate appropriate validity with respect to aesthetic surgery? (3) Has the scale been shown to display acceptable reliability? (4) Has the scale been tested on surgical subjects, and if so, what is the scale's ability to detect changes resulting from surgery?
Validity
The term validity encompasses many related concepts. Face validity asks experts of an appropriate nature whether the measurement scale used seems likely to obtain accurate results. Content validity refers to whether the content of a scale encompasses the condition purported to be measured. Predictive validity describes whether a measure is supported by evidence linking it to the outcome of interest. Convergent-discriminant validity refers to whether the measures agree with (are "convergent" with) other similar measures and disagree with (are "discriminant" from) measures of states that theoretically should not be re-lated to them. We made an attempt to evaluate each aspect of validity whenever possible.
Reliability
Similarly, there are multiple concepts within the term reliability. Reliability gives an index of whether a scale yields the same results when subjected to repeated measurements under different conditions. Internal consistency represents the correlation between items in the measure, which is usually expressed as the Cronbach ␣.
Stability examines the reproducibility of a measure. This can be assessed in a variety of ways. Interobserver reliability measures the degree of agreement between different observers. Intraobserver reliability examines the agreement between observations made by the same evaluator on two different occasions. Testretest reliability examines the agreement between observations on the same patient on two occasions separated by a time interval.
Although opinions vary, accepted values for internal consistency usually exceed 0.7 but should be no greater than 0.9 to avoid redundancy, whereas stability measures should be greater than 0.5.
29 All aspects of reliability, when available for evaluation, were examined for each outcome measure.
RESULTS
Overall, we identified 43 publications in our literature search that used identifiable instruments to assess cosmetic surgery outcomes. From these publications, 53 identifiable instruments were found. These assessment tools were observed to fall into four categories: satisfaction, objective, psychological, and quality-oflife assessments. The properties of instruments that displayed acceptable validity and reliability are presented in Table I .
Satisfaction Assessments
Satisfaction assessments included scales that assessed the satisfaction of the surgeon, independent observers, or the patient with surgery. Six identifiable outcome measures were found in this category (Table II) .
Traditional satisfaction assessments have used the comparison of preoperative and postoperative photographs. Either the surgeon or an independent observer is asked to subjectively grade the result of surgery. Unfortunately, the usefulness of photographs in outcome assessment is limited, because there are no validated and reliable means to quantify results to make meaningful comparisons. In addition, few of these comparisons have been made in a controlled or randomized manner. Ivy et al. 32 conducted face lifts using one technique on one side of the face and a different method on the contralateral side. Independent observers compared photographic results. Owsley 33 conducted a prospective assessment of the correction of platysmal bands based on randomly selected standardized photographs.
Barton 34 devised a grading system to assess the improvement of the nasolabial fold with rhytidectomy. However, reliability data are unavailable for this measure.
Facial halves comparison was proposed by Hamra 35 to evaluate rhytidectomy results. Two halves of the face, one preoperative and the other postoperative, are combined into one photograph. Evaluation is subjective, without a numerical assessment.
Strasser 12 developed a scale that subjectively assesses malposition, distortion, asymmetry, contour deformity, and scar (MDACS scale). Each variable is evaluated on a scale of 0 (perfect) to 15 (worst). This scale displays appropriate face and content validity. Reliability was not assessed for this instrument.
Patient satisfaction has been examined by investigators to assess rhinoplasty, 36, 37 rhytidectomy, 6 reduction mammaplasty, 38 -40 and augmentation mammaplasty. [41] [42] [43] Reich 44 evaluated satisfaction in a variety of cosmetic surgical patients. The examination of residentperformed aesthetic surgery of various procedures has also been done. 13, 14 The instruments used to assess satisfaction in all of these studies varied, because most of these satisfaction measures were developed by the researchers themselves. None of these instruments seem to have undergone tests of validity and reliability.
Objective Assessments
Objective assessments were arbitrarily assigned to instruments that could directly quantify the physical changes resulting from cosmetic surgery. Only five identifiable methods of outcome assessment were found in this category, as indicated in Table III . Of these, only one method has been used to assess surgical 10 to model soft-tissue changes with aging and by Yousif et al. 9 to examine aging changes of the nasolabial fold. Mishima et al. 45 used computer-assisted, three-dimensional anthropometric measurements to analyze the nasal form. A method of threedimensional facial surface scanning was able to detect changes after subcutaneous fluid injection. 46 Our examination of validity of all the instruments in this category revealed that although they are specific and accurate because of their objective nature, it has not been proved whether these measurements correlate with beneficial patient outcomes. None of the outcome assessments in this category has undergone tests of reliability.
Psychological Assessments
The majority of outcomes measures that have been used in cosmetic surgery are psychological in nature (Table IV) . Thirty-four instruments were identified in this category. On examination, we found that many of these scales were developed for the assessment of psychopathologic states. As a result, many of the scales displayed low face and content validity with respect to measuring aesthetic surgery outcomes.
Scales that warranted further evaluation included the Multidimensional Body-States Relations Questionnaire (MBSRQ 47 ), the Body Dysmorphic Disorder Examination-Self Report (BDDE-SR 48 ), the Rosenberg Self-Esteem Scale (RSE 49 ), the Facial Appearance Sorting Test (FAST 50 ), and the Breast Chest Ratings Scale (BCRS 51 ). The BDDE-SR is a well-developed self-report questionnaire developed for the diagnosis of body dysmorphic disorder. The RSE was developed to study self-esteem in adolescents. Unfortunately, our examination of the BDDE-SR and RSE revealed low content, face, and predictive validities with respect to aesthetic surgery.
The MBSRQ is a well-validated scale that assesses body-image attitudes. 52 Internal consistency is 0.88, and 1-month stability is 0.91. Norms for the general population have been established. This instrument has been used to assess cosmetic surgery patients in a retrospective manner. 25, 26, 53 No prospective studies have been performed using the MBSRQ; thus, we were unable to evaluate the sensitivity to change for this instrument. The FAST scale asks patients to sort 18 drawings of facial profiles according to attractiveness. Patients are then asked to rank themselves with respect to these drawings. The test displayed good validity and excellent reliability for rhinoplasty and seems to be sensitive to change. 54 In the BCRS, 51 subjects are asked to choose their ideal chest and breast sizes from five male and five female schematic figures that range from small to large. Validity is good for breast 
Quality-of-Life Assessments
Quality of life is defined as a multidomain construct that includes physical, social, psychological, emotional, or spiritual domains to arrive at an assessment of a patient's state of being. 55 Eight scales were identified in this category (Table V) . Three types of quality-of-life instruments can be distinguished: general, condition-specific, and symptom-specific.
General scales included the Health Measurement Questionnaire (HMQ-2 56 ), Short Form 36 (SF-36 57 ), and EuroQol (EQ-5D 58 ). Unfortunately, the valuation system of the HMQ-2 is currently considered obsolete 59 ; therefore, its validity for evaluating general quality of life is questionable.
The validity and reliability of the SF-36 in evaluating general quality of life is well established. 57 The SF-36 seems to be sensitive to change in the breast-reduction population. 16, 17, 60, 61 However, in procedures that are predominantly cosmetic in nature, such as rhinoplasty and nonreduction breast surgery, the SF-36 seems to be unable to detect significant changes. 17 The EQ-5D is a reliable and well-validated general quality-of-life assessment instrument that has been used to assess a sample of cosmetic surgery patients. 62 In this study, the EQ-5D seemed to be sensitive to change, albeit less sensitive than the SF-36. Meningaud et al. 63 studied preoperative cosmetic surgery patients and found significant differences between these patients and matched controls.
The Derriford Scale (DAS59 64, 65 ) is a condition-specific quality-of-life measure developed for assessing concern about physical appearance. The scale is based on an autobiographical study of 54 postoperative reconstructive and cosmetic surgery patients. Our examination of the scale revealed good content, face, and predictive validity. The measure displayed high internal consistency (0.98), and test-retest reliabilities (0.75 to 0.86) were acceptable. 66 Additional condition-specific outcome instruments have been developed by Alsarraf 67 for rhinoplasty, face lift, blepharoplasty, and skin rejuvenation. However, no evaluation of validity or reliability is available for these instruments.
DISCUSSION
The goals of aesthetic surgery are to reshape normal structures and restore youthful appearance to improve patient appearance and selfimage. Although the technical aspects of aesthetic surgery are important, we believe that patient satisfaction is the factor that dictates the success of the procedure. Technically perfect results may be considered a failure if the patient is not satisfied. A further understanding of patient satisfaction may be obtained from examining the appropriate aspects of aesthetic surgery outcomes.
To measure aesthetic surgery outcomes, the appropriate tools are needed. Proper outcomes assessment necessitates the availability No appropriate instruments to directly evaluate patient satisfaction in aesthetic surgery were found. Typically, the reviewed instruments used ordinal or visual analogue scales to rate satisfaction from poor to excellent. Responses to such surveys are subjective and difficult to interpret, because they are a complex function of expectations that may vary greatly among patients with comparable care. 68 Although validated and reliable satisfaction instruments have been developed in other fields, such as primary care, 69 -71 palliative care, 72 psychiatry, 73 and public health, 74 inspection of these satisfaction instruments has shown limited application to aesthetic surgery. Notably, these instruments encompass domains such as physician-patient relationships and patient access to care, which are important features of patient satisfaction but less important aspects of aesthetic surgical outcomes.
In addition, many factors unrelated to surgery may cloud the perception of patient satisfaction. For example, Reich 36 found the basis of dissatisfaction in a sample of aesthetic surgery patients to be predominantly the result of unfavorable interpersonal relationships during the preoperative, operative, and postoperative phases. Furthermore, an individual's ability to manage his or her own medical condition may also influence patient satisfaction. 75 Moreover, there is a high likelihood of bias from patients reporting their satisfaction to their surgeons.
Lowery et al. 76 examined the reliability of ordinal scales and visual analogue scales in the aesthetic evaluation of breast reconstruction. Even in this setting of overt visual differences, their results suggested poor reliability with these instruments. More explicit rating criteria improved reliability. Specific and well-designed instruments seem better suited to measure satisfaction with different aspects of the health intervention. 77 In this regard, it may be possible to develop appropriate satisfaction outcome assessments, but at the present time, no available tools seem applicable to aesthetic surgery. We propose that quality-of-life and bodyimage measures are probably the most important components of patient satisfaction and, therefore, are the most appropriate means of addressing the issue of measuring patient satisfaction in cosmetic surgery.
Our evaluation of the available objective measurements yielded no useful instruments. The advent of computer systems to analyze and standardize surgical results may prove advantageous in the search to compare the objective results of aesthetic surgery. However, as suggested by Hamra, 78 there is likely to be little consensus between surgeons in the types of measurements that are considered important. Furthermore, these methods are likely to be expensive and laborious, requiring special equipment to implement. In addition, it is unknown whether these measurements correlate with beneficial patient outcomes. In this respect, appropriate outcome measurements may be used to evaluate these future technologies to examine whether they correlate with increased patient quality of life or improved body image.
Initial psychiatric evaluations of the aesthetic surgery patient conceptualized the desire for cosmetic surgery in terms of unconscious motivations, involving the symbolic meaning of body parts and unresolved sexual conflicts. 79 Contemporary opinions have largely refuted these notions, stating that motivation for aesthetic surgery is not derived from psychiatric pathology but rather represents normal patients attempting to remedy an inconsistency between general and specific body-part esteem. 80 Similarly, our review revealed that the majority of psychological scales used in the evaluation of aesthetic surgery outcomes originate from the evaluation of psychiatric disease states, as has been found by previous studies. 25 Predictably, these instruments showed limited validity with respect to cosmetic surgery. Generally, these measures of psychopathology have shown few differences following surgery. Thus, we have identified self-esteem and body-image measures, such as the MBSRQ, FAST, and BCRS, as the most appropriate psychological instruments to evaluate cosmetic surgery outcomes.
Recently, Borah et al. 81 studied the incidence of psychological complications in plastic surgery practices. Whereas heightened anxiety and depression, as measured by a surgeonreported questionnaire, were seen in a large proportion of practices, the study indicated the occurrence of these complications to be in the minority of patients. In another study, body dysmorphic disorder was seen in 7 percent of a female cosmetic surgery patient sample. 53 Therefore, the use of scales intended for psychological disorder states should be questioned in the evaluation of aesthetic surgery outcomes. However, we recognize that these scales may be useful for the identification of the problem patient unlikely to benefit from surgery.
We identified a plastic surgery-specific quality-of-life measure, the DAS59, to be an ideal candidate for future study because of its specific development for use in aesthetic surgery. However, such condition-specific measures as the DAS59, although specifically tailored to the cosmetic surgery patient population, cannot be used to compare different health states. Authors have recommended the use of general quality-of-life measures in conjunction with specific quality-of-life measures, such as the DAS59, to allow the comparison of one health state with another. 82, 83 Although the HMQ-2, a general, utility-based measure of quality of life, has been used previously to detect significant changes following aesthetic surgery, 15, 17, 18 this scale has been largely superseded by newer quality-of-life instruments.
Newer general, utility-based measures include the EQ-5D 58 and the Health Utilities Index (HUI 84 ). We identified the EQ-5D as a potential measure for future study. These instruments would also allow for quantification of quality-adjusted life years and a formal costutility analysis. Therefore, we recommend the inclusion of a general quality-of-life instrument such as the EQ-5D or the HUI with the administration of a condition-specific instrument, such as the DAS59. However, a known limitation of generic instruments is the decreased sensitivity to detect change in healthy individuals.
The ability to detect significant changes is an important aspect in research design. Ordinal (ranking, e.g., first, second, third) and nominal (classification by number, e.g., 1 ϭ male, 2 ϭ female) instruments used in previous studies have been restricted to nonparametric statistics, which are considered less powerful and less efficient. 85 The use of interval (continuous number) outcome scales, such as those recommended in this study, allows for the use of more powerful parametric statistical methods. 86 Smaller sample sizes may then be sufficient to detect change.
CONCLUSIONS
We have identified body-image and qualityof-life measures to be of greatest use in determining aesthetic surgery outcomes. We based these conclusions on a critical assessment of the feasibility, validity, reliability, and sensitivity to change of measures identified from a comprehensive literature review. The MBSRQ, a psychological assessment of body image, was selected as a potential candidate for further study. Two additional body-image assessment instruments, the FAST and the BCRS, may be useful in the assessment of rhinoplasty and breast surgery, respectively. The DAS59, an instrument that assesses appearance-related quality of life, was also selected. In addition, we recommend the use of a general, utility-based quality-of-life instrument such as the EQ-5D or the HUI.
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